nosed at autopsy.' 2 The initial clinical diagnosis has usuially been that of Lutembacher's syndrome. 4 7, The present case is reported because of three interesting and significant findings: (1) the chest roentgenogram showed marked plethora of the anomalously draining lulng tissue (right tupper and middle lobes); (2) this anomalously draining lung tissue remained free of adventitious souLnds when thc patient developed severe putlmoniary edema;
(3) at right heart catheterization the "wedge" pressure recordcd in anomalouisly draining lulng tissuie equaled the right atrial pressure, while theb "wedge" pressture recorded from normally draining lung tissue wxxas mtich greater and equaled left atrial pressuire.
Case Report A 22-year-old girin severe con-gestive failure was refetted to the Toroiito General Hospital in Juily 1961. Siince childhood she had become easily fatigued on exertioni. A heart mulrmutr had l)een first hear-d at the age of 16. There was nni history of rhetumatic fever. In October 1958 she was first a(lmitted to another hospital with coingestive heart failure, which cleared onily slowly over 3/2 mmonths. At this tirme the heart was foun(d to be enlarged. The apex beat was felt in, the anterior axillary line. A lotud first heart sound was precededI by a mid-diastolic imitral murmur with presystolic accentuation. The second souind From On admission to the Toronto General Hospital in July 1961 she was in congestive failure. The heart sounds and murmurs were unchanged. The electrocardiogram now also showed first-degree heart block and digitalis effect. There were frequent premature ventricular beats. There was further cardiac enlargement. The cardiothoracic ratio measured 17.5/25.5 cm. The chest roentgenogram showed Kerley's "B" lines in the lower Mitral diastolic gradient lung fields. There was striking plethora, confined to the right upper and middle lung fields ( fig. 1 ). On fluoroscopy the right, but not the left, pulmonary artery showed marked expansile pulsations. Special Investigations An initial venous indicator dye-dilution curve showed a pattern of left-to-right shunt. At right heart catheterization (table 1) , three anomalous veins from the right upper and middle lobes were entered from the right atrium. Indicatordye curves after injection of dye into each of these veins and into the superior vena cava revealed identical appearance times of 11 seconds with a pattern of left-to-right shunt. An identical pattern with an appearance time of 15 seconds was obtained from an injection of dye into the right pulmonary artery, while the injection of dye into the left pulmonary artery showed no shunt pattern and had an appearance time of 10 seconds. The blood samples confirmed the presence of a left-to-right shunt at atrial level. The "'wedge" pressure recorded in the right lower lobe and the left lung field of 31 mm. Hg and the much lower "wedge" pressure in the right mid lung field and the right atrial pressure (10 and 14 mm. Hg, respectively), favored the diagnosis of partial anomalous pulmonary venous drainage from the right upper and middle 2) The liiteratriil aild ventricl-ular septa xvere initact. The left atriunm vas also enilarged and its xvall hypertrophied. The right venitricle was dilated and the wall hypeitrophied, xhile the left ventricle showed onl> hypertrophv of the wall. The mitral valve shoxved 11 comniissires ( fig. 3) alnd the papillar-v mu1.scles appeared to be inserte(l Figure 4 The aIor'tic valve. Tlhe leaflets ar e thiickened and thlc periphleral edges of tlIe com missures are fused. AO, a(orta; ILA', left entieicle.
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into the mitral leaflets without any chordae tendineae. The valve orifice admitted only a fine probe of 2 mm. diameter. The aortic valve leaflets were thickened and the orifice admitted only the tip of the fifth finger ( fig. 4 ). The histologic sections showed no evidence of previous rheumatic fever, nor any difference in the pulmonary arterioles in the normally and anomalously draining lung. Discussion
Clinical Features
The chest roentgenograms showed marked plethora due to the left-to-right shunt localized to the right upper and middle lobes, On fluoroscopy a hilar dance was confined to the right pulmonary artery. Both lung bases showed Kerley's "B" lines secondary to the elevated left atrial pressure.
One of the "protective" parts played by the anomalously draining lung was illustrated by the lack of rales in this part of the lung during an attack of severe pulmonary edema.
Hemodynamic Features
Right heart catheterization in this case and in eight other published cases showed evidence of left-to-right shunt. In five of these nine cases, right-sided anomalous pulmonary venous drainage produced a shunt at the right atrial level while in the remaining four cases, with left-sided anomalous pulmonary venous drainage, the shunt occurred at the superior vena caval level. Anomalous drainage from the left upper lobe is into the left innominate vein and may be missed if a low superior vena caval blood sample is relied upon.4 A blood sample from high superior vena cava should be obtained.
Details of the pressures recorded in these nine cases are shown in table 3. All cases had marked elevation of the pulmonary capillary "<wedge" pressures recorded in the normally draining lung tissue, reflecting left atrial hypertension secondary to mitral valve obstruction. There was a marked differential between right and left atrial pressures. This marked differential is not seen in the presence of an interatrial septal defect, whether this is associated with mitral stenosis or not. The present case and one other6 showed-the interesting diagnostic feature of differing pulmonary capillary "wedge" pressures. In these two cases, "9wedge" pressure in the normally draining lung tissue was elevated in keeping with left atrial hypertension, while the "wedge" recorded from anomalously draining lung tissue was much lower and approximate to the right atrial pressure.
Isolated partial anomalous pulmonary venous drainage is compatible with long life."' In the presence of an intact interatrial septum the size of the left-to-right shunt depends on the amount of lung tissue draining anomalously, providing there is no loss of tissue in the normally draining lung through pulmonary disease.'2 With progressive obstruction to blood flow at the mitral valve through normally draining lung, however, a gradual increase occurs in the degree of left-to-right shunt through the anomalously draining lung. In this case there was a higher "total pulmonary resistance", i.e., total resistance to blood flow, in the normally draining lung tissue as compared to the anomalously draining lung tissue (table 1). The "pulmonary vascular resistance" was lower, however, in the normally draining lung tissue than in the anomalously draining lung tissue. This lower pulmonary vascular resistance in the normally draining lung tissue was presumably related to the greater distending pressure in the pulmonary vessels draining into the left atrium. 6 The size of the left-to-right shunt in the nine cases in table 3 ranged from 1.5:1 to 2.2:1. It would appear that adequate mitral commissurotomy will relieve left atrial hypertension and reduce the left-to-right shunt to hemodynamically unimportant levels. As a small shunt is unlikely to give rise to clinical symptoms,'3 there is probably little importance in correcting the anomalous drainage unless this can be done in a simple operation, as is the case in leftsided anomalous drainage, where the anomalous vein can be anastomosed to the left atrial appendage.
Etiology
In five of the eight published cases the mitral stenosis was believed to be of rheumatic Summary A case of partial anomalous pulmonary venous drainage with intact interatrial septum associated with mitral stenosis is reported. The roentgenogram showed plethora confined to the anomalously draining lung tissue, i.e., right upper amd middle lobes, and when the patient developed pulmonary edema, rales were confined to normally draining lung tissue, i.e., left lung and right lower lobe.
The pulmonary capillary "wedge" pressures recorded from the normally draining lung tissue reflected the left atrial hypertension, while "wedge" pressures recorded from anomalously draining lung tissue were much lower and reflected the right atrial pressure. Left heart catheterization confirmed the presence of mitral stenosis. Autopsy examination revealed congenital mitral and aortic stenosis, anomalous venous drainage from the right upper and middle lobes and an intact interatrial septum. The differential pulmonary plethora, the differential pulmonary edema, and the differential pulmonary capillary wedge pressures suggested the correct diagnosis during life.
